This paper analyses the methodology used in assessing inflation credibility (i.e. perceptions of the accuracy of historical inflation rates) in countries targeting inflation, and compares the approaches used in New Zealand, South Africa and Sweden. The results indicate an implied inverse (or negative) relationship in all but one instance, between the direction of actual inflation and the perception of inflation among the respondents. The analysis also shows a lack of knowledge about inflation and price increases among South African respondents, which is absent from similar surveys in New Zealand and Sweden. Important research questions identified include possible links between inflation credibility and the adoption date of inflation targeting, as well as the type and range of targets used.
Introduction
This paper compares inflation credibility surveys (i.e. perceptions of the accuracy of historical inflation rates) undertaken by means of sampling in three countries targeting inflation: New Zealand, South Africa and Sweden. Inflation credibility as used in this paper focuses on the acceptance of past inflation figures as an accurate indication of price increases. New Zealand, South Africa and Sweden are the only inflation-targeting countries where inflation credibility is measured. Inflation credibility is referred to in some literature as inflation perceptions (see, for instance, Allen, Baumgartner & Rajan, 2006; Blinder & Wyplosz, 2005; or Döhring & Mordon, 2007) . It is measured among individual respondents, and reported as views in households on historic inflation. Inflation credibility as used in this paper does not describe the credibility of the monetary policy actions by central banks (see, for instance, Mishkin, 2004) .
The measurement of inflation expectations, which are the expected future rates of change in the price level, is also reported in the literature (see, for instance, Brachinger, 2005; or Rossouw, Padayachee & Bosch, 2009a , for an analysis of inflation expectations). All countries targeting inflation consider inflation expectations, but only three of these countries consider the credibility of inflation figures. In New Zealand and Sweden, inflation credibility surveys are undertaken regularly, while only three representative surveys were previously undertaken (2006, 2008, 2010) in South Africa. Rossouw, Padayachee & Joubert (2009b) provided early indications that accelerating inflation could result in deteriorating inflation credibility and pointed out that similar studies conducted during periods of decelerating and subdued inflation were required. This leads to the pre-emptive question as to whether we can hypothesise that inflation trends and inflation credibility have an inverse relationship.
This paper expands on earlier research by comparing the methodology used by New Zealand, Sweden and South Africa in measuring Abstract inflation credibility. However, it should be borne in mind that these countries are not all at the same level of development and that there are other important differences pertaining to inflation-related indicators, which is explained below. The contribution of this paper is that it highlights the challenges involved in making such comparisons, despite inter-country differences. This paper also adds to the limited available literature on inflation credibility surveys.
This paper is organised as follows: Section 2 reviews literature on inflation expectation and credibility surveys. Section 3 describes methodologies used in assessing inflation credibility. Section 4 analyses and compares the survey results. Section 5 aims to further clarify some of the results obtained by providing a comparison of economic and historical inflation-targeting characteristics of inflation credibility surveying countries, while conclusions are set out in section 6. Vega and Winkelried (2005:165) Addison, 2008:1; Amoah & Mumuni, 2008 :16 or Rossouw et al., 2009a .
Literature review
Subsequently, Poland adopted the Euro as a currency and entered the Eurozone. The Eurozone is not recognised as an inflationtargeter, owing to its focus on money supply. This currently leaves 25 countries as inflationtargeters. This concurs with the findings of Odhiambo (2011:11) , who states that 25 countries were targeting inflation by 2011.
The literature review shows that all the countries identified in this paper use inflation expectations in their policy decisions. Inflation expectations inform policy decisions owing to their forward-looking nature, as economic agents often act in accordance with their expectations. Expectations of higher future inflation could therefore influence current decisions about investment, spending and saving. However, little attention has been focused on the methodology used to assess inflation expectations (see, for instance, Bank for International Settlements, 2008; Blinder & Wyplosz, 2005; or Ehrmann & Fratzscher, 2005) , although these samples are used by central banks to evaluate the success of their inflation-fighting policies (see, for instance, Kershoff &Laubscher, 1999:6) . Rossouw et al. (2009a:476) considered the methodology used by inflation-targeting countries to assess inflation expectations. By means of summary, Rossouw et al. (2009a) reported that the central bank of one country (Slovakia) uses only interest rate differentials on different classes of traded financial assets as an indicator of inflation expectations. Central banks in eight other countries (Canada, Chile, Colombia, Iceland, Israel, Mexico, Sweden and Thailand) consider both interest rate differentials and surveys of inflation expectations. Central banks in 13 countries (Australia, Brazil, the Czech Republic, Ghana, Hungary, Indonesia, New Zealand, Norway, Peru, the Philippines, Poland, Romania and South Korea) consider only inflation expectation surveys. Lastly, central banks in two countries (South Africa and the United Kingdom) consider inflation expectation surveys, interest rate differentials on traded financial assets and inflation forecasts reported as inflation expectations. The difference between inflation forecasts and inflation expectations might be somewhat superfluous. While both are indications of future expectations, the former purports to be somewhat more systematic and scientific than the latter.
It is not only within the realm of inflationtargeting countries that people's awareness of officially-published statistics plays an important role in research. Curtin (2010:2) brings the academic question down to the man on the street, when he notes that "(t)he worldwide financial crisis has provoked an intense public interest in the performance of the economy". He asks: "Who could not have heard news about changes in GDP, unemployment, or the inflation rate?" Despite this preemptive hypothesis, research conducted by the University of Michigan is of particular interest to this paper. This research used a representative sample of all households in the United States, finding the median absolute percentage point error in reports of the current official CPI inflation rates to have risen to 3.08 in 2009, from 0.78 in 2007. Curtin argues that "the general lack of knowledge of the official CPI does not necessarily mean that people do not know about inflation, only that they possibly do not know the official rate most recently published by a government agency" (Curtin, 2010:18) . Also highlighted is the fact that, unlike in 2007, the rate of change in the headline CPI inflation rate in the United States at the time of the survey in 2009 was negative, although the core inflation rate was still positive. This adds another research dilemma in the form of whether negative numbers place a higher cognitive burden on people's ability to recall official figures or to form accurate perceptions (Curtin, 2010:8) Little effort has been made to date to compare the results of inflation credibility surveys in inflation-targeting countries. As a result no generally accepted measure to compare these surveys over time or between countries has been developed. Given this constraint in the literature, the rest of this section briefly highlights differences in methodologies used in three inflation-targeting countries (New Zealand, Sweden and South Africa). A summary of the survey techniques and methodologies used is provided in Table 1 below.
New Zealand
The 
Sweden
The measurement of inflation perceptions in Sweden forms part of the monthly Consumer Tendency Survey of GfK Sverige AB, conducted on behalf of the National Institute of Economic Research (NIER, [S.a.] ) and the Commission of the European Communities. The surveys date back to 1973, although the methodology and the institutions used for surveying purposes have changed from time to time over this period. The survey comprises 16 sections, but this paper focuses only on section five (which in itself consists of six variable sub-sections). In this section, respondents are requested to indicate whether they perceive prices to be the same, higher or lower than they were 12 months before. Depending on the answer provided, respondents are then requested (as the follow-up question) to provide a numerical estimate (in percentage terms) of their perceived rate of inflation (GfK
The methodology behind GfK's Master Sample is complex and very advanced and is based on a priori stratification of municipalities according to a set of variables, seen as relevant for marketing surveys. (For a more detailed discussion of this survey methodology, see, for instance, Rossouw et al., 2009b.) 
South Africa
Bi-ennial inflation credibility surveys have been undertaken since 2006 in South Africa as a private initiative. Ipsos-Markinor, a market research company, has been used for this purpose since 2006, with subsequent follow-up bi-ennial surveys undertaken in 2008 and 2010. The M-bus questionnaire of IpsosMarkinor is used for this purpose. This approach was selected for use in South Africa to ensure responses from a representative sample of the population. Other approaches (e. g. telephone sampling) cannot be used in South Africa, where a representative response is required (see, for instance, the National Gambling Board, 2005:5 in this regard, owing to a low percentage of people with fixed-line telephones).
In the survey procedure used by IpsosMarkinor, every person in South Africa who is 16 years and older has a random chance of selection as a respondent. Personal interviews are conducted with 3 500 respondents, with a minimum of 20 per cent of each interviewer's work being back-checked. The survey results can be classified, inter alia, in terms of gender, income and employment status. In 2006 and 2008, respondents were provided with the inflation rate at the time of the survey, and then asked if they perceived this to be a true reflection of average price increases. Possible responses were limited to "Yes", "No", and "Don't know". Owing to a large percentage (over 50 per cent) of respondents opting for the "Don't know" response in both 2006 and 2008, the approach was reviewed in 2010 in an attempt to improve the usability of the results. The large sample (3 500 respondents) allowed it to be broken into two sub-samples, and different statements and questions were put to these two groups of respondents. However, it should be noted that this approach increased by about three times the cost of sampling. Given the results explained below and in view of the increased cost of the survey, the approach used will be reconsidered in an attempt to contain costs when the next biennial survey is undertaken. In respect of respondents in one of the subsamples, the same approach as before was used. This group of respondents was again asked to respond "Yes, "No" or "Don't know" to a question about their perception as to whether the most recent rate of inflation accurately reflects average price increases. In addition to the earlier two samples (2006 and 2008) , respondents who answered "No" were asked to provide a numerical value of their perception of historical price increases. In respect of the second sub-sample, respondents were asked to respond to "South Africa's prices increased by 3,5 per cent over the past year between August 2009 and August 2010. By how much do you personally think prices have changed in per cent?" The respondents had to provide a numerical value. This approach did not resolve the problem explained above, as 76 per cent of respondents still indicated that they "Don't know" by how much prices have changed. The survey results are discussed in the next section.
Comparing survey results
The results are analysed using the distinction between qualitative and quantitative data. 
Results for qualitative data
When it comes to the qualitative data for South Africa, the results show that actual inflation accelerated between the 2006 to 2008 samples (i.e. 5,4 per cent to 13,7 per cent), which in turn led to a deterioration in inflation credibility ('Yes' answers decreased from 18,5 per cent to 15,2 per cent).
For the period 2008 to 2010, the results show that actual inflation decelerated between the samples (i.e. 13,7 per cent to 3,5 per cent), which in turn led to an improvement in inflation credibility ('Yes' answers increased from 15,2 per cent to 25,0 per cent). Table 2 shows that acceleration in actual inflation between 2006 and 2008 in New Zealand and Sweden translated into deterioration in respondents' perceptions of inflation. This is indicated by an increase in the median inflation perceptions of respondents in both countries, during the relevant time period. Also noteworthy is the difference in magnitude of these deteriorations, which measured a rise of 0,6 percentage points (i.e. 3,4 per cent to 4,0 per cent) for New Zealand, compared to 3,3 percentage points (i.e. 1,6 per cent to 4,9 per cent) for Sweden. n/a n/a n/a 1,5 1,6 n/a n/a n/a n/a n/a n/a 2,5 4,9 n/a n/a n/a 25,0% 10,0% 65,0% 4,0 3,0 n/a n/a n/a 1,9 2,7 n/a n/a n/a For New Zealand the acceleration in actual inflation leads (contrary to expectations) to an improvement (decrease) in the median inflation perception. However, one should note the sudden rise in New Zealand's inflation between 2010Q3-Q4 in graph 2 below, which was probably not yet evident to consumers (or their pockets) at the time of the survey and possibly explains the unexpected finding. For South Africa, there is only one median inflation perception data point (2010), so there is not enough information to indicate directional change. However, what becomes clear immediately is the substantial difference between actual inflation (3,5 per cent) and the median inflation perception (99,6 per cent!) (see also Graph 3). Section 5 highlights a few economic and historical inflation-targeting characteristics of the countries surveying inflation credibility, which could provide some insight into inter-country discrepancies. 
Results for quantitative data: 2006 -2008
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Scatter plots of the data can be used to provide some measure of the correlation between changes in actual inflation and inflation perceptions. In addition, by fitting a linear regression line, the relationship between the data can be analysed in more detail. The advantage of this analysis is the use of timeseries data over a range of intervals. As time series data is not yet available for South Africa, this type of analysis could be performed only for Sweden and New Zealand.
Using the median perception of inflation in Sweden as our dependent variable and the actual rate of change in CPI as the explanatory variable, the fitted linear regression line provides a positive slope coefficient (+0.3084). This confirms our earlier expectations of a negative relationship between actual inflation and the perception of inflation for the Swedish sample. It should be borne in mind that an increase in the median perception is seen as a deterioration in inflation perceptions. Using the median perception of inflation in New Zealand as our dependent variable and actual rate of change in CPI as the explanatory variable, the fitted linear regression line again provides a positive slope coefficient (+0.2479). This again confirms our original expectations of a negative relationship between actual inflation and the perception of inflation, remembering that an increase in the median perception is seen as a deterioration in inflation perceptions. It is also important that this contradicts the finding for New Zealand when using only the two reference points of 2008Q4-2010Q4 in Table 2 . In all but one of the results set out in Table 3 , there seems to be an implied negative relationship between actual inflation figures and the perception of inflation. This was true of all three countries tested as well as for both types of data used. In trying to explain the one contradictory finding for New Zealand during 2008-2010, it is worth noting (as also stated above) the sudden acceleration in actual New Zealand inflation between 2010Q3 and Q4. It is also important to note that, using the results of the regression (and thus more data points), the finding revealed the same inverse/negative relationship as that obtained from all the other samples. This section considers a few economic and historical inflation-targeting characteristics to provide possible answers to the huge discrepancy found in the deviation between actual inflation and the median perception between South Africa, New Zealand and Sweden. However, the aim of this paper is to compare results between the three countries, while possible future country-specific analysis (especially for South Africa) should provide meaningful further insights. In absolute terms, the percentage point deviation between actual inflation and the median perception during the last quarter of 2010 was 96,1 for South Africa, 1,0 for New Zealand and 0,8 for Sweden.
Economic indicators
A comparison of key economic and population characteristics shows that there are some meaningful differences between South Africa, New Zealand and Sweden. According to the 2010 Human Development Index (HDI) of the United Nations Development Program (UNDP), New Zealand and Sweden both scored in the top ten HDI countries and are classified as 'very high human development'. South Africa was ranked 110 th and falls under the category of 'medium human development ' (UNDP 2010:144-45) . In terms of population size, South Africa is roughly ten times larger than New Zealand and five times larger than Sweden. This difference in population size contributes to South Africa's per capita Gross National Income (GNI) measuring only around a third to a quarter of New Zealand's and Sweden's GNI. A summary of these figures is provided in Table 4 .
Another significant difference between the countries is found in the mean years of schooling of the average person. According to the UNDP, the average years of school attendance is 8,2 for South Africa, compared to 12,5 years for New Zealand and 11,6 years for Sweden (UNDP, 2010:144-45) . Using the South African schooling system as a measure, this implies that the average person in New Zealand and Sweden has obtained at least a secondary school qualification, while the average South African barely progresses beyond primary school. This should have serious implications as far as the average person's literacy and numerical skills are concerned. The concept of inflation and its measuring instruments, including indices, the calculation of percentage changes and annual changes, are all fairly advanced numerical concepts. The meaningful Sources: IMF (2011), Ipsos-Markinor [S.a.] , Maumela (2010 ), NIER, Reserve Bank of New Zealand, StatsSA, Statistics Sweden, UNDP (2010 , compiled by the authors.
difference in schooling could provide some insight into the huge discrepancy found in the deviation between actual inflation and the median perception between South Africa, New Zealand and Sweden.
Inflation indicators
The historical adoption date of inflation targeting as a monetary policy framework differs by up to a decade between South Africa and New Zealand and around seven years between South Africa and Sweden. As far as the argument about the role of education is concerned, it seems evident that educating the public about concepts such as inflation, inflationtargeting and personal inflation takes time. This means that countries where inflationtargeting has been practiced for a longer period have had more time to educate the public about these concepts, which could support the suggestion that people were more inclined to accept the actual inflation figures as correct. Inflation credibility surveys 'force' people to think about inflation, which, over time, could encourage them to be more aware of inflation developments. However, it should be noted that looking at historical survey data for both New Zealand and Sweden, the deviations between actual inflation and inflation perceptions never reached the proportions observed in the first quantitative sample in South Africa.
A related question is that of whether people would more easily understand a single point or a range as an inflation target. For our three sampled countries, the smallest deviation between actual inflation and the median perception was obtained by Sweden (i.e. a deviation of only 0,8 percentage points), which uses a point target of around 2,0 percent.
Lastly we could ask whether the target measure used could have any influence on people's perception of inflation. Especially relevant for South Africa is the change in the target at the end of 2008 from CPIX for metropolitan and other urban areas to the headline CPI for all urban areas. However, for this to be true, it would first be necessary to prove the theoretic link (if any) between the target measure and how people perceive the impact of inflation on their own pockets.
This analysis shows clearly that an improvement in the general level of understanding of the rate of inflation (and price changes) is the result of communication over many years. A particular challenge facing communication aimed at enhancing the understanding of the rate of inflation is the fewer number of years of formal school education.
Conclusion
This paper compared inflation credibility surveys undertaken by means of sampling in three countries targeting inflation: New Zealand, South Africa and Sweden. Conclusions that can be drawn from the results are highlighted below.
The results indicate an implied inverse (or negative) relationship, in all but one instance, between the direction of actual inflation and the perception of inflation amongst the respondents. This implied inverse (or negative) relationship was obtained by using both qualitative and quantitative data and were seen in all three of the sampled countries.
A much larger discrepancy was found in the deviation between actual inflation and the median perception in South Africa, as compared to relatively small deviations in New Zealand and Sweden. This shows a possible lack of knowledge of inflation among South African respondents, which is not reflected in similar surveys in New Zealand and Sweden.
Possible economic and population characterristics contributing to the larger discrepancy found in the deviation between actual inflation and the median perception in South Africa include a meaningfully larger population size, but a smaller GNI per capita in comparison with that in New Zealand and Sweden. The significantly shorter mean years of schooling of the average South African could also provide insight into the huge discrepancy found in the deviation between actual inflation and the median perception between South Africa, New Zealand and Sweden
The results indicate a smaller discrepancy between actual inflation and the perception of inflation in countries in which inflationtargeting as policy has been adopted for a longer period. Similarly, there was also a smaller discrepancy in countries in which inflation credibility surveys have been undertaken over a longer period.
The smallest discrepancy between actual inflation and the perception of inflation was recorded for Sweden, which has a point target. This leads to the question of whether using a point target supports inflation perceptions relative to having a range target.
The greatest discrepancy between actual inflation and the perception of inflation was obtained in South Africa, which has the least restrictive (highest numerical value) inflation target of the three countries sampled.
The aim of this paper is to compare the results for the three countries while possible country specific analysis (especially for South Africa) should provide meaningful further insights. Lastly, in terms of questionnaire design, adding questions to the 2010 South African survey, which provided quantitative-type data, definitely broadened the scope for the comparison of South African results with other countries. The inclusion of this type of question should be retained in future inflation credibility surveys.
